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(54) PLASMA ETCHING DEVICE AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve 
an etched film in uniformity of etching rate 
throughout its surface, when a film is 
etched through a plasma etching device. 
SOLUTION: A specimen pad 2, where a 
semiconductor substrate 3 is held and an 
electric power of high-frequency is applied 
is provided to the lower part of a chamber 
1, and a gas inlet 8 through which etching 
gas is introduced into the chamber 1 and a 
gas exhaust vent 5, through which the gas 
inside the chamber 1 is exhausted, are 
provided to the chamber 1. An inductively 
coupled single spiral coil 4 is arranged 
above and outside the chamber 1, the one end of the single spiral coil 4 
is connected to a high-frequency power supply source 6, and the other 
end of the spiral coil is grounded. The high voltage region of the single 
spiral coil 4, and the exhaust-side region of the specimen pad 2 are 
located substantially on the same side with respect to the center axis 
of the chamber 1 . 
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~l*(D;tfx£#mi*-&;tfX»ttiffl£* fflK^^V/^-O) 

So 
Mo 

1 fciam<o^^x^x^T>^Mo 

am* »mesm-d i c $ * s ft * & m* £ y t * # 
t^c t am t -t&m&m i !::«*«> ^7X71^^ 

£»:*JS5] rtfcSASftfexy^^Jf 
x£. Mfa^'VV/N'-^CDa^^^^f^t-^^dfci^ft 

fciwiBx^T>^#x*miaK»^fc«»*4ifcat«[<D 

*x^^>yHf=»t^T»axy^>^tt*x^T>y 
it L/cmJIfix $r 7^ >^ #x ^Mta^x -/ ^ > ifBllz» 

^ c t am t -tzm&m 5 \^tm<o j~> x^ x ^ ^ > 
am kf&imm 5 rciEmo ^X7i^>?s 



(D^7X?X 7 f> 

[0001] 

^gSM^7X7x^f>^[:PU *$f-. 

Xv[a7tix 7 f>?ISx7f>m^7X? 
x^f>^gf ( &^^7X7X7f>^Mfc|lt^« 

[0 0 0 2] 

T&y. »£T?f** M^LXKrFX^VU-f 
(M2 4 8 nm) XI* A r FX^>VU-1f (M1 
9 3nm) #£1 I* & ftT l^& 9 

{0003J »ft*«>*a^isafi<bt-*ttf 

<0*«JR«**<i»J!lp-r-5fca6. »***<*«1?JR»**L 

-t#*J5S*fticfiH-r4 us?x h/^-x»^w 

l&ltfll (Organic Bottom Anti-Ref I ective Coat ing : 
OT, ARCt»t«o ) ^^^^^P-irX^ffll^ 
tittle ^(DARC^P-lzXtt, ££LT\ hi|>M 
#0. 2 5 ym&T0)U—)U&m-Om®LlfeT'U XfCfc 

£o - 

[0005] — -ft, ccda Rc:?n-trx(c£ji\Ti&. ffi 

3fc0>'J V^77<-attJ;otUyX h/*£~>£^ 

^Lfrt(CARC^X7f>m^I^4o 

r. ARCjX^f^tWt &80>^7X7X 

fr&m-f&mMI&'&m.'J^X^ (inductively Co 
up led Plasma : ICP) x^7>?ttC£<<): < 

[0006] x/\-f ^3^;u*^&SSSMS-&§S:7^ 

4iI^i^7Xvx^f>^I (USP. 4948458 ) 
»tf =3-OMBtt*« K-AI-C*Sg«fe6i^7X7i 
(USP. 5614055) ^Pb^tUI), 

[0007] jut. w-mw.a>*stsVfr*>rt<{ 1 7)\>^<< )i> 

^*r^>^*(Difsig^^x-7x^^>^a^o 
[0008] hi oic^-r^^f^v si^titfcyio 

&T^mmkLxmmiz2tfmththxtev^ mum 
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^*fcft<0:tfX*Affi (EI^(**f«LTl*&. ) tfK it 
£>tvrtA& f -W/N-lrt^E^S'O. IPa 

~ 1 o P aSJtlc*J»t-4*-»7R^>^z»li**ifc^f 

[0 0 0 9] 1 <D^SP<D±fiirctt % S4»^2 

4<7>ftyS3f*^>/*- 1 0)B»!c««BI**l* c i: (z J: 

or* i Wfc*A**tfcx^ 

^y^fi^X^fc^tt** ^XvfcStifcxy 

[o o 1 o] 

fc(^ p> o « <b U> 5 P3H*<ie - o fc o 

^>y«(Dffirtfcfcit£x*y5 t :/# k L'— b<Df££>o# 
(DU&iMsftL* 3a//iXl00 (%) t*£»-r* 0 

TTk-fk&it. Hi 7|C^t*^5(Z. t"— ^flia>9 9- 7 

#Jfc[* [»i] lZ7KTk&V?$>%>* 

[OOI 2] 

[3S 1 ) 



30=3 



fal 



fit M ;3pj$fi[=i=l_ 



n 



Xi: # I #B 

[0 0 13] $L «*<D3f^X^x^^>^K«*ffllx 



[OOI 4 J 



Na /Oi 


30/30 (seem) 


I CP/RF 


3 5 0/5 0 (W) 


JE -fi 


8 (mTo r r ) 




1 0 <X,) 



i o 015 ] &tz, mmm&m z?^ x-* x */ ^ > 9mt 

Tl* % HIS (a) IZ^Tt&OiZ, 1 0<D± 

[OOI 6] 
[S2] 







a a 


±4. 5% 


B fft 


±2. 1 % 


C SI 


±5. 6% 


D ft 


±5. 1% 


e m 


±3. 3% 


F tS 


±6. 8% 


G fit 


±2. 6% 



[0 0 17] [^2] £5\Z^ A RC 1 1 \Z 

5%. Bare* 2. cit?±5. 6%, Dgg-e 

±5. 1%. E*S^±:3. 3%. Ftt-e±6. 8%, G 

[OOI 8] Xy^V^L/— h<D®rtJS— tt^Sl^l^ 
?C<bf*s *xy^>^K<OS&l^l=fclt*SIRa)x^T 

rgg(Dxyf>yi^bO< < t, «x.ii. x^^> 
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[0019] smbkbsk *mm*. ^xvi^> 

[O O 2 O] 

[i!Ii£Sm^&fc&<D¥££] ##S&BJ3#fcfc* ml IB (OA 

[0022] hi ifc^-r<fc-5^ ^»^>x/^ 
88*35 7 ta>m^ifta-rs»ife«3i#aiLSP4 c ta>3 

#4 a<b*fflHB!5l#ajLgP4 b£<0|£«j£T?&«maRtt 
Lii?2O0ffi«(zMlt#^^o fit, n-<;u&5 

#4 afZfe^SJRl 0)tt»L 1 -C»MI**tfc2 0(D«« 

z>m®zisnj±mm mmmnKfr&ttmzm^mm 

[0 0 2 3] %LtZs i1 2 (C^f ^ 5 fC % M*4^2^S 

a*#£ 2 (7? *>DSP C «!: #*SMH» 5 <D *i£>gp D £ Ste^ 
iS^fc^- LTSiSfcitft-efc&S 2 CDIS^ L 2 V 2 Otf) 
M^t^LT^*, ^St^^/c2ooii^ca5*). 15 

[0 0 2 4] ££>fC v Ml 3 IZTjk^^ o (~> »1 <7>lS^ 
L U<S2<DI«L 2fc*JLT\ fiCEM 

[0 0 2 5] «jEa)A«~G«<D«-JS1tfCOl\r^le]|g 



[0 0 2 6] 
[S3] 





I— -1 1/ 




9 0 e 


i-f is* 


1 5 0 * 


c % 


6 0' 


d m 


7 5° 


E &> 


12 0° 


F « 


3 0° 


G « 


1 3 5 a 



[0027] c^33 frp>ftfr%>&?\z* fe&cozr^x 
vx.y?>#mwi\z&isT\t, si <*>«:» l 1 tfm2<n 
mmL 2IZ& Lxmtmv \z®&LT^%m&#j&e it 

/^/<^T*fc£ 0 [*2] £ [S3] <b<D*fi£^ 

iz\zmMmmtf&% t mzmu&m. e *><:*;# uvs^x *y 

[0 O 2 8] C$>m&k LTf£. il 4 (a) \Z^ & 
5iz, (D^Xv»*««|zfcIt*K»* 

Tb^tvCJr. m^ 4 (b) f^-f £-3fC v 

[OO 2 9] fitoT. Hi 5 (a) iZm~T 1**4 
2 0>j#tLfi!J«# £ v > / W 7 ^ ^ ^ )V 4 oiSm 

t/V^/W 7^=1 ^4 0>ft«£E«S«i: 
tilzMLX, (115 (b) ic^-Tcfcdfc. U»-B2om 

%Lwm m t <fjis* / * *< ^ ;u 3 ;u 4 tf>ffimffin« t 

-f ;U4 (DK«E««^ CM 

izOLmztt&k^ T*>/t~i<bzr : 7X-?§t±mmz& 
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[0030] **wr*«H2a?*na^*^^Tft**tfct 

CD±fcil«$4t**»{**«3rc9]Jta**t*-<7|-V«SS 

[0031] R{*«ncf*. frmmizmzzf^x^^v? 
xmzmcmtzfrWLxi^&o 

[0032] x/^-f ^)Vzx << jwmmsW&k 

im^0m%mmm, t &t * >/<-<o^t>mzM uts 
«rai:«fcm»r^tri. Hi 6 (a) izTjk-f^otz^ 

% 1 V>m.%k L 1 2 0>m& L 2 [C^ LTBtlilHl U IZM 
SttfflU -3*y*— /{-7??ftft*<1 35S-180 

jSn?&*ttft* xi*, iai6 (b) rciM\fcdi::* «i 
$>a:«L 1 *<» 2 oit^ l 2 izm Lxmm y \zm&t 

'0&V*-~s<-- : 7VZfPifkt><1 3 5S- 1 8 ojgr* 
£o ^*>/^<&:75X^I&£»«lca3lt£X/{ 



[0 0 3 4] lot, ^•V^/^O^^X^^H^iZ 

[0O3 5] >M)5H<D:?7X7x??:>?ftKf;:&(^ 

?&$si'{nux*u =7)i>z\ j }\,x&% ztff»m l 

[O O 3 6] ^^CD^XVX^^^^»CfcLX 

*f jut* fe s c £ u 
[0037] ^^co^5Xvx^^>^arc*ji> 

fcfn jDD * ft&^ii »«* <fc y * x * ^ c £ *<» * u 
[0 0 3 8] *»nica«^X7x^^>^tta % 

^X^$§±x3I<k. ?7X7ftLfei^f>mS 
>/ ft CD 73 X £ -V > / <— CD fllJS \Z Wl if & fr/c 73 X # 

ma(3^&#ai*- ^^x^aixii^^ffi^f-^^xvx-; 
—<o^^mtzMLxm^mcmiz^Lm^i±t^mx, z? 

K«x^^>yj«*x-;^>^-r4xg*#tr 0 

[0 0 3 9] **W<D^Xvx^T>y*&f=<*:-5 

^tf»*«««fc»f£^4««&tf^^V/<-<D^X 
■7 fg^M^ fc «3 It $ fttffMS E$SL««g« <!: ^TlS 

ntf&&mft:7VJj)i'<nftftm\£®-izte% 0 
[0040] *m%&>^^x^^v^i<><??5}3k\zni\ 

Ts X/W7^3-<ji/lcBiliP**tSKSa«*ittK»* 

[0 04 1 ] **e90)^7X"7x^5 t >yS , a^ 
33t^r, «x^^>^KI**«KT?*4-tA<»*L 

[0 0 4 2] ^fc. *«Bja)^^Xvx^^>y^[c 
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[0 0 4 3] 

7X7Iyf>^*aiCOL^Hl (a) . (b) 

[0044] 1 I*. 4 0 0m 

nru » * A<«x.tf3 0 0mm0)RM'e*o 

sBM*T?at>*iTL^, i a>rta$fc{*Kast« 

fey, K»^2<J>±lzttax-/^>^tt»^:Lr<D#* 

-1(^ttl:[t 1 WCDE±f^O. 1Pa~ 

1 O P afiftlC*(»^4*-7K*>^««**Ufc*X 

[0045] ^*>/<—1 0>?i#m^Wtf1-h>frtz&$& 
«iUf 2 OmmO>:53S«1 a<D±\Z\t* «*4^2<b*ffnJ 

BS«S*tT*?y* 5>>^/ux/*Y ^1^-01/4 f*. 
»B»«#f-BI*f=**-r4=i-f^»»4ai:, 3^;u 

sum a &XMMfl[6£:(0flarcfi:it-r«axfli?i*tti 
L5P4b^, 3-<;usp^4 a tomizi&m-? 

^>^UX/W^;Un^;^4CD}£ifefi^l^a4L§i5 4 c [± 

^■v 1 c t iz£ y &t&£frx 

&y. C*l£>K£oT. ^VSOl/X/W =y)UZX-{)[,4[Z 

^X^Mb£;h,£ 0 ^^Xv^b^H^x^^v^^fxii. 

unis 2 (zepap stt^« 2 (Dism&nfi \z & o ta»^ 

2 **Lfc¥*»at» 3 <£>&X *, ^ >>/MfZ»^*t 
[004 6] m 1 <D*JfcJf2ffiO>**»£ It, v>^X 

m^ns t k»# 2 o> #x » as » s « <d« « t? a * » at« 

«^H»^2C0*'X«aia5^S»W(D««T?fc*JR» 

COS^L 1 aW*2<D1t*L2lC»LrB*tt-HyicHfi-r 
SHIteftJSe (Hi 1 ~B 1 3£#JK) 1*1 8 offilcfc 



[0047] tot, yYl//<-1fl)^5X7»4«| 
lcl3[+4i/>^X/W ; 7^a-<;U4 0*»Effl«i:» 

/W ^ ju 4 <D&m.i±m®. tttittzt 
2<n&m%mi&mbttfe?%mmoi^H\z&^Ti,. 

- 1 <Dzf^x^m±mmz^n^K^^^i2^(j>^ 

S^-{c^:^cDT% SsC»^2lcSJ#*4xfc¥*i**« 
3(D»x^^>^M(c^fr^x^^>^U- hf*i^-fc 

[0 0 4 8] mi 0)S61fi^®lca£^T@ 1 Ofc^Lfc 
arci 1I:^U, [a 13 

hCDi$J— t£(*± 1 . 0%"^feot, x^f>^b-F0 

[0049] SJ. »1 (D*ttL 1 ^*2 0>!t«L2fc:» 
LTBfttliyrclaltef 4laH£ftfi8f*1 8 0JST»Jtt<T 
U<,®16 (a) 0#+1 3 

5jg~4~ 1 8 0*0)181X1*13 1 6 (b) [ZTjkT&Vlzm 

$&n&e&-~i 3 5jg~- 1 soffiaxa. o*y=j— /< 

~7 'V 1 3 5^ - 1 8 Ogtfctlil X^> 

yi/- KD«l-tt«rtl±*-a:-6a*A<*«»=«feyB»6 
*U H]$s£tJg0# + 1 7 OJt~+ 1 8 0&GDH!53m- 1 

7 0S — 1 8 oSODB, -P*y=i— /<— ^^^ftflEA* 

1 7 Ojg- 1 8 Oj£"ej&*U** x^^b- h<Di*I- 
tt*lft±*14'^a&*l*aAX^:#^c:i:A<j6»l3i:yffi 

[0050] ®3&. mi omMmf&izmzzr^xvT. 

1 (DM*^£^LiC&y > y>^X/U7;^^;U4 

l«3/8^>f (»0. 9 5 cm) CD^CD^mV^ 
£y&y« a : 1.2 cm. b : 1.3 cm. c : 2. 5 c 
rn. d : 5. 1 cm. e : 8. 8 cm. f :12.5cm. g : 

&ft<Dmnmz&t>)MtfLLT : h&^i,. n/uztizvtx. 

[005 1 ] msizjjk-f&olz^ is>?n,x/^ ^;un 

t<6A1^\ A2»»WA3 8»(DSifetEi:»f 
*#¥1S»&SII*, B i 8Bfl\ b 

2®»&tfB3»»0)ftJ&affifC»^ < 5«- s Ftt»a3ll3 

«fcj:yS6^-r £&SSS^:^Xvj£#fc£oT:£3?« 

i aic^^Dc/<-rrxj«»Atf«Jia»*ft*i*. 

X3 ^ 4 a <D««tJE«« I" J: y 56£-T £ ^SIS^ ^ 

^X-7nR»^<fcot53J«1 afc8f^^DC/\VTX/S 

[0 0 5 2] H4I*. mKDMMBmizm&zf^X^JL 
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v J- > 9Wt\^ fc if £ :> W ^ ;t< n ;u 4 tf>m 

X/\V ^ ^4 f*+^^05*fe^14a>=3 -< ;u«l#& 

9fc&|f £;h.Tfcy. ->>^UXy^^^Jbn^;u4C0i3 
jHfl# 4 a #3 9 <D_fcf=lfi»{**^ It! 

(cMMU *(D»* i 2 OffcSftJSIalLfcSL =i-f;u& 
[005 3] ($2 0SIf^) JilT, **W<D* 2 <Z> 

mmmmtzm^ 3*7 x^ x ^ > vmm&zszr^x^ x 

v^>y*rj*rcoLNTia5 (a) , (b) £#ML&# 

[0054] «2<DSIlfi^ffia>4*«i: It. 

iK-At05^1 a(D±JC^. SM*-& 2 

~gl3tf>X/W^;U:=l-Ob4 A~4CI£. 2 0 

1. 2 5J!#<ft;g££-e^^LT^£o 
[0055] »2<DSftfl3»(Dj;-3IC. a»0)X/W7 

;*:<£=! <f Jkg£4rr 3:g*fJi£>3£ 1 0>X/<*f 7^3-{;i/ 
4 A(0*«E««ti*#4-& 2 

1 O^y W 7il/3 ;i/ 4 A ©fttE«« 2 

(D+OIIII=:»L"Cni:««=tt 

[0056] kiT. si a>njs^«at;is 2 ommrm 

[005 7] H6lt »1 (Dmi&MMl-m&'J'^X^X- 
y^^f-fiyk (¥««^>yil/X/W7^3^JHlC 
P) ^«2<DSIjSfi^jB^«4^X^x-y^>^a 

(K-A«3»||X/W7^^iHlCP) ICJ3H- 



I CPittv>^X/U7^-f^4XMl 

cDX/^^na-Tn^ A- 4 c(cBJ»i*4t*KSai«* 
£?*U R Fi:fiSt»*2|rEp*i$*i^SHa***3? 

[0 0 5 8] 
[314] 



SO* /Oi 


30/30 (seem) 


I CP/RF 


3 5 0/5 0 (W) 




8 (mTo r r ) 




1 0 03) 



[0 0 5 9] H6f:ia*"*-<k3l-* /<— ^^^ftft^ 
1 8 0jt(Cj£O < (^OtiTs X^^>?L/-hO^-ft 

[0 O 6 O] /*—5^:7«J8j&<1 8 Oj£{Ci£"5< \Z 

s*»y^^7^3'f;i'4XiiJli -»3(Dx/W 

7^-f/HA-4C(DllEW (Xf*ffi«Ha«) 

LX^&tzft. a>^7Xv«^ffi«(c^ft 
^Sl6tt^i?A^<D»*JK^-fcft«<3[)T», R»*2 
l=«»*Hfc^»{**«3<oax^T>yttfcS-r^x 

[00 6 1 ] (* 3 ©SUffiflSHS) KlTs 3 <7> 

suk»ii!=fiR« ^ x^ x ^ ><fmw&tfzr^ XT x 

^^V^MCOINT, HI (a) s (b) s M7RIS 

mis (b) £&mLtetfz>mm?& < > 
[oo62] m3<Dmmmmit. mi<Dnm&mizmz> 

^7X7X^f>^M^t^, HI 8 (b) ic^-r 
<fcd&\ 1 0<7)±(cvUxi>^b^l 2£:fr 

/<^^;ua-f ;u4lcH}iD*H4SJa?fi«* (OT, ic 
PlT^tit^o ) R F<h (£13 #4 "a 2 (cEfl^O $ 

xttl CPS*^#$SiLtW. 
[0 0 6 3] 
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J.UW/XUU KbCU III/ 


I CP/RF 


x/100 (W) 


EE * 


1 0 (mTo r r) 




5 0 CC) 



[0064] i7(i, RFi^]^100 (W) f-iS L 
tz^MX I CP» (x) 250. 400 

(W) tmt^itt-m^iZ^it^s Xyf^U-h0 

[0 0 6 5] (^4 0g»l) mT. *mM<Dm4<D 

^fv^Mto^t, mi (a) . (b) , rnsRU 

Ml 8 (c) *#lL^blPW^> e 

^^X^x^^>^M^fflU^T, ^11 8 (c) lz.7r.-t 
J:^^. ^««ltfi1 0O±|Ci/iJ=]>mblRl 2£:fr 

fc£o K7^x^f>y0^Ptx*frIi [16] fc^ 
tirfcytfcot, [^6] iz&^x, iopRUrf 

commit c^5] jtigc-e&y, y&T-vvA-i f*?cd 

[00 6 7] 
[«6] 



C I 2 /Oa 


10 0/5 (seem) 


I CP/RF 


3 0 0/1 00 (W) 




y (mTo r r) 




5 0 CC) 



[0068] matt* ^-v>/<— i rta>**sp g$%m 

imtR»A9M*ta>m»SS») £>GE;2j£5, io„ 

3 0 (mTo r r) £S£*fc$-£fc»*fCj3(*&. X ^ 
>^U-h CD J$-ft<Z>ig»£MiS <b ««««« £ CD*- 

8 0J8E^ifi<«P*S^. x^yf^b-h 
<&*SH£jb«>h* ^>/y-1 rta>EEAj6< 

^7 X7 f 0)7 v ^ f >^ b~ hco 

[0 0 6 9] *»0J!<Z>»5G> 
-;f>yMl:oi\ti9 (a) % (b) £#£gL&*< 

pj-(D^-§-$#-r z t \z cfc y mm z^mt z □ 

[0 0 7 o] »50>S8!fiJK88(O««St LT. ^>>y^X 

»tttr*. ^w^MitPicfti (in 9 

^;u=i^;u4<z)ffl^izmBE^St^^fe^Smff«l 

ft 1 LTPCflB 

[0 0 7 1 ] tot, ^^>y<— 1 0^7%7ii« 

^Xv^^niifcfeif ^v>y;ux/\V : 7;u^^jb4(D 
»mi±fS^ <fc M « £ ^dl**^ 2 <D &»ft«j«ii3 £ 
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^i?*;ua>»*«f*l*-fc3S:6«:t\(DT?, I£*4& 2 left 

* tf 2 0JB«fttt«4t i «fll«»x *yf > 
— fcj**fe4:^<. i7f>^U- K0^7X7x 

[007 2] ms&mnMmiz&^Tmi s (a) ic 

/fvlfcARCI 1IZ*fLT\ [11] fC^-TX«y^>^ 

fee 

[00 7 3] ft* «r8B*Sl»^J8ictetxri±. »x^ 

>yfl|(D«»*»f=HMIcft6r, ARC. U^h 

Is v'J^SE SICK* **^**«XI*5l«m* 

[0 0 7 4] 

<D««BE«« 4: & £ * f=K»#a>fi»JMH«J* £ 
**tt¥iS^**t«fca6, 7^ ^Xv^fi 
K^rcft^^tL^Sfficoax-v^^^Klc^-r^x^ 

*S^*fC3f^X-7X-/^>^SI»BBl3j3lt*X-/^> 



[0 1] (a), (b) f**fgB^flO« 1 0)SgJSP«llw« 

/<^9^=i^^a)iRw^aiBiT?ftoT. (b) isrf^x 
[12] *»W<D*1 a>*is»«ic«*^Xvx^y 
[S3] (D^MII-I^^X^x^ 

[0 4] *»9i<Dflil (DUMIM^^X^x^ 



[US] (a) . (b) tt*«BB<D*2CDS81l5^ffilc 

M^x^x^fv^Kox/W^;^^^^ 

L, (a) {±¥®0T?&oT\ Cb) [£8?r®0t?&£ o 
[0 6 ] 1 tf>HSJfc!!&&tff?l 2 CO^ISfe^® 

U:«*:7^Xvx^>^:fr&fcfc(t** x^f 

[0 7 ] *mM<Dm 3 conffi^Mfwis^ ^ xvx v 
cb 8 ] *mmn 4 a>w6»jnfc«i ^5 xvx 

[0 9] (a) , (b) tt*»W0D*5 0)*iS^JBfC« 
^^7X7X^f>^i^l> (a) ttv>^l/X 

/W^;ua-<;KD«Bfi¥ffi0-Cfco-C. (b) IZZf^X 

vx^^>y»«a>*w«fffiia^**. 

[01 0] «0^7X7X^f>^f®»®fIi 

[Hi 1] *»IB^«4^X-7xy^>^Sia(D*/> 
[01 2] **Wlc«4^5Xvx^y>yttita)K«- 

[01 3] *»^lC«^^XVX^^></«1R|Zfcl\ 

liJUi^ fc ft « ft 2 (DV M lc» L T IsHM" « @tsft ft 
[H1 4] (a) ft. *»WlCflk*^ J 7XVX^^>4f 

*tt^^*^o>»*i*si^"r-SHT?fcy. (b> r* % * 
/ w ^;ua 4 j^nmrnmrnRU^mmmm^Rm^ 

[0 1 5] (a) fcfc. *P^i:«)^7X7X^f>^ 

-e&y. (b) *s5^icffi«^7X7x 7 f>?a 

[016] (a) (b) fi**^©#SISte^JBfc 

[0i 7] *^&tf:«*a)^X-7x-;^>^a« 
^m^r^^X^x>>^>^^fT^diS-^cox^T>^ 
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[0 18] (a) - (c) tt. **flfl&Uf«e*CO^^X 

1 

1 a 

2 

4 a n-OUgp^- 

4 b ®>M?l#mLgP 

4A n (Dx/W^;bzj-r^ 



4B f 2(3DX/\V7^3^^ 

4C H3cox/^-f ^;un<<;u 

5 *X#tH» 

7 ftttS 

8 fXSABB 
1 0 

1 1 ARC 

1 2 *>U=i>tt4bl)l 

1 3 7KU ->V=I>jS 

14 £ >^f>y'J =3>M 

L 1 11 tf>®3£ 

0 gMEftjg 
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[0 3] 



{05] 
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CB7] 



[H 1] 
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[01 5] 




m i 8] 



(a) 
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im 1 e] 




A3S£. buiB^ 1 ^^/^— cDfij^fcl^ff bftsuiS^'V 



Car** 2] ffirEx/W^^n-f ju(i, ¥ffi^«Xf* 

Wo 

i&mmn-s i= wan $ *t ^sjs^m* * y * * # 

-oX^'yX^ib'f&zfyX^M&^mk^ zf^X^itL 
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[f»## 7 3 «ria*x yf>^H i**r*B!-e fe * c £ 

/id 

CD ^7X7 x y f>{fJSt e 
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